The role of endogenous glucocorticoids in lymphocyte development in melanocortin receptor 2-deficient mice.
Glucocorticoids are extensively used in anti-inflammatory therapy and are thought to contribute to the steady-state regulation of hematopoiesis and lymphopoiesis. We have previously established MC2R(-/-) mice, a model of familial glucocorticoid deficiency, that show several similarities to patients with this disease, including undetectable levels of corticosterone, despite high levels of ACTH and unresponsiveness to ACTH. In this study, we analyzed the possible roles of endogenous glucocorticoids in hematopoiesis and lymphopoiesis in MC2R(-/-) and CRH(-/-) mice as models of chronic adrenal insufficiency. Our analysis of total peripheral blood cell counts revealed that the number of lymphocytes was increased and the number of erythrocytes was slightly, but significantly, decreased in MC2R(-/-) mice. Numbers of immature double negative (CD4(-) CD8(-)) thymocytes, transitional type 1 B cells in the spleen, and pre-B cells in the bone marrow, were significantly increased in MC2R(-/-) mice, suggesting that endogenous glucocorticoids contribute to steady-state regulation of lymphopoiesis. Oral glucocorticoid supplementation reversed peripheral blood cell counts and reduced numbers of T and B cells in the thymus and the spleen. T cells in the thymus and B cells in the spleen were also increased in CRH(-/-) mice, another animal model of chronic adrenal insufficiency. MC2R(-/-) mice were sensitive to age-related thymic involution, but they were resistant to fasting-associated thymic involution. Our data support the idea that endogenous glucocorticoids contribute to stress-induced as well as steady-state regulation of hematopoiesis and lymphopoiesis.